silencing of the viral genome (reviewed in [6, 7] ). The latent state is characterized by the 73 absence of the gene expression repertoire that is otherwise associated with virion 74 production in fibroblasts [8] . Reactivation of viral gene expression is closely tied to 75 mobilization of HPCs to the periphery and differentiation into CD14+ monocytes [9] [10] [11] . In 76 infected individuals the viral genome is maintained at very low copy numbers, and 77 detection of viral gene expression in vivo is challenging, hence experimental models of 78 cultured CD34+ HPCs have been instrumental in studying molecular models of latency 79 and reactivation (discussed in [12] (Fig 1) . A 3-4 fold decrease in luciferase reporter activity was observed with transfection 143 of miR-US22. In contrast, transfection of miR-US5-1 and miR-UL112-3p resulted in up to 144 a two-fold increase in promoter activity. We focused on miR-US22-mediated EGR-1 145 downregulation since miR-US5-1 and miR-UL112-3p upregulation of EGR-1 activity is the 146 focus of another study. Analysis of the 3' UTR of the EGR-1 mRNA revealed a miR-US22 147 seed sequence binding site (Fig 2A) . In order to validate the miR-US22 target sequence, shown). The HCMV TB40E miR-US22 lacked expression of miR-US22 (Fig 3C) , 186 exhibited WT growth in NHDF cells (Fig 3D) , and did not impair US22 expression (Fig   187   3E ). In order to determine the effect of the miR-US22 mutation on EGR-1 expression, 188 western blot analysis of EGR-1 was performed on HCMV WT and ΔmiR-US22 TB40E 189 infected NHDF or aortic endothelial cells (AEC) at 2, 3, 4 and 6 days post infection (dpi). hours, the cells were infected with TB40E ΔmiR-US22, and harvested 4 days later for IB 217 analysis. Protein levels were normalized to GAPDH, and relative levels are displayed. analyzed by microscopy at 7 days post plating (Fig 5A) . Transfection of miR-US22 or 227 shRNA to EGR-1 significantly reduced total myeloid colony formation by 30% and 36%, 228 respectively. Analysis of the types of myeloid colonies that were negatively affected by 11 229 miR-US22 down-regulation of EGR-1 indicated a decrease in both CFU-GM and BFU-E 230 colonies (Fig 5B) . The ratio of total myeloid to erythroid colonies was unchanged, 231 suggesting that the effect of the miRNA was on progenitor cell proliferation rather than 232 altering HPC differentiation or lineage commitment. In order to determine whether miR-233 US22 altered the ability of CD34+ HPCs to proliferate, cells transfected with a miR-US22 234 expression plasmid, shRNA to EGR-1, or a negative control were sorted and plated in 235 stem cell cytokine-enriched media, followed by quantitation of cell numbers at 3-and 7- (Fig 7) . These data indicate that expression of miR-US22 during 
Discussion
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In this study we demonstrate that the transcription factor EGR-1 is directly targeted for (Stark, 2012 #4912) 
